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PROTEOMIC AND BIOINFORMATIC ANALYSIS OF HYDROPHOBIC
MEMBRANE PROTEIN EXTRACTS REVEALS THE PRESENCE OF
SEVERAL NOVEL CD ANTIGENS, GLUCOSE TRANSPORTERS AND
VOLTAGE GATED ANION CHANNELS IN ARTICULAR CHONDROCYTES
S. Liddell 1, J.R. Smith 2, X. Zhang 1, H. Hall 1, A. Swan 1, J. Bacardit 1,
A. Mobasheri 1. 1Univ. of Nottingham, Sutton Bonington, United Kingdom;
2Bruker UK, Coventry, United Kingdom
Purpose:Membrane proteins are a key interface between the interior and
exterior of living cells. In chondrocytes they perform many important
cellular functions including cell-matrix interactions, communication,
transport, differentiation and receptor signaling. Membrane proteins are
known targets for many currently available pharmaceuticals. Deﬁning the
membrane proteome of chondrocytes will therefore advance our under-
standing of fundamental biological processes in cartilage and may reveal
new targets for drug discovery efforts. However, the study of plasma
membrane proteins is challenging due to their low abundance, hydro-
phobicity and large size. Proteomic analysis of plasma membrane proteins
by conventional proteomic approaches using 2D-electrophoresis is
particularly problematic. The aim of this study was to develop a detergent-
based separation method to extract membrane proteins from chon-
drocytes and use nanoLC-MS/MS with shotgun and gel-based proteomics
methodologies to identify membrane proteins and validate the expression
of selected proteins using immunoﬂuorescence microscopy.
Methods: Primary cultures of chondrocytes were established from equine
cartilage sourced from a local abattoir. Chondrocytes were released from
cartilage using type I collagenase. To ensure preservation of the chon-
drocyte phenotype, only freshly dissociated, ﬁrst expansion and ﬁrst
passage cells were used. Chondrocyte protein extracts were separated into
hydrophobic and hydrophilic fractions using Triton X-114 phase separa-
tion. Trypsin digested protein fractions were analyzed by LC-MSMS using
Bruker Easy-nanoLC chromatography and a Bruker amaZon ion trap
instrument. The top 5 most abundant peptides from each MS scan were
selected for fragmentation. MS data were submitted to the MASCOT search
engine and compared to entries in the NCBInr database. The sequences of
the proteins identiﬁed were analyzed by CELLO to predict their subcellular
localizations. Proteins were divided into groups based on their predicted
localization and further analyzed with DAVID Bioinformatics Resources.
Features including function, presence in pathways and other associated
proteins were uncovered using DAVID. Immunoﬂuorescence techniques
were used to conﬁrm the expression of selected membrane proteins.
Results: More than 200 proteins were identiﬁed. Analysis of the hydro-
phobic membrane fraction conﬁrmed the presence of several novel
membrane proteins as well as a number of previously described CD anti-
gens, channels and glucose transporters. Table 1 summarizes the identi-
ties, MASCOT scores, locations and biological functions of the proteinsTable 1
Selected hydrophobic membrane proteins identiﬁed in chondrocytes.
Name Score (MASCOT) Location (CELLO)
Voltage gated anion channel 1 (VDAC1) 1157 Mitochondrial outer
Voltage gated anion channel 2 (VDAC2) 594 Mitochondrial outer
Voltage gated anion channel 3 (VDAC3) 368 Mitochondrial outer
CD151 106 Plasma membrane
CD81 92 Plasma membrane
CD63 57 Plasma membrane
Solute carrier family 2 (facilitated glucose
transporter), member 1 - GLUT1
48 Nuclear (CELLO); Ce
membrane (DAVID)
Solute carrier family 2 (facilitated glucose
transporter), member 3 - GLUT3
45 Plasma membrane
CD9 44 Plasma membrane
Solute carrier family 2 (facilitated glucose
transporter), member 14 - GLUT14
34 Plasma membraneidentiﬁed. The immunodetection of the GLUT1 and GLUT3 proteins (Figure
1) conﬁrms previously published reports on the expression and function of
these hypoxia-responsive glucose transporters in chondrocytes. Expres-
sion of GLUT14 (Figure 1), a duplicon of GLUT3 originally cloned from
testis, is a novel observation that provides further evidence for a critical
role for glucose transport and metabolism in chondrocyte biology. Iden-
tiﬁcation of the mitochondrial VDAC channel proteins conﬁrms recent
proteomic data obtained from human cartilage.
Conclusions: In summary, the data presented support the view that the
study of membrane proteins in chondrocytes is feasible using phase
separation and high-throughput LC-MSMS based proteomics. Bio-
informatic tools such as MASCOT, CELLO and DAVID can enhance and
reﬁne this discovery approach by revealing information about the cellular
localization and functions of the proteins identiﬁed. This strategy will help
us learnmore about membrane proteins in chondrocytes andmay prove to
be useful for identifying new membrane antigens and elusive cell surface
biomarkers.
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PROTEOMIC CHARACTERISATION AND QUANTIFICATION OF AN IN-
VITRO EARLY EQUINE OSTEOARTHRITIS MODEL
M.J. Peffers 1, R.J. Beynon 2, D. Thornton 3, P.D. Clegg 1. 1Univ. of Liverpool,
Institute of Ageing and Chronic Disease, Liverpool, United Kingdom; 2Univ.
of Liverpool, Institute of Integrative Biology, Liverpool, United Kingdom;
3Univ. of Manchester, Faculty of Life Sciences, Manchester, United Kingdom
Purpose: Osteoarthritis (OA) is characterized by a loss of extracellular
matrix (ECM) which is driven by catabolic cytokine. Proteomic analysis of
the OA cartilage secretome, which provides an important class of active
molecules with roles in numerous pathological mechanisms, allows the
global study of secreted proteins. Although cartilage studies have identi-
ﬁed proﬁles of secreted proteins, limited quantitative proteomics tech-
niques have been implemented which would enable further biological
questions to be addressed. Therefore a cartilage explant model of early OA
employed IL1-b to identify and quantify secreted proteins, whilst also
investigating the cellular mechanisms involved.
Methods: Equine cartilage explants (normal donors n¼8) were incubated
for 5 days alone or in the presence of human recombinant IL-1b. Explants
were lyophilized in order to obtain a dry weight for normalisation. Media
was separated by 1D SDS-PAGE and analysed using LC interfaced with
a linear ion trap quadruple (LTQ) following in-gel tryptic digestion. MediaMolecular Function (DAVID) Biological Function (DAVID)
membrane Pore activity; channel activity;
protein binding
Transport; ion transport;
apoptosis; cell volume control
membrane Pore activity; channel activity;
protein binding
Transport; ion transport
membrane Pore activity; channel activity Transport; ion transport
Protein binding Cell adhesion
Protein binding -
Signal transduction -
ll Facilitated glucose transport;
channel activity
Transport
Facilitated glucose transport;
channel activity
Transport
Cell adhesion; cell motility Cell adhesion
Facilitated glucose transport;
channel activity
Transport
